The essential oil of the leaves of Feronia elephantum Corr. was analyzed by gas chromatography and gas chromatography/mass spectrometry. The main constituents were β-pinene (28.4%), Z-anethole (22.1%), methyl chavicol (12.0%) and E-anethole (8.1%), among thirty-three identified compounds, which represented 92.6% of the total oil. The antimicrobial activity was tested against five Gram-positive and eight Gram-negative bacteria, and four fungi. The oil was active against Micrococcus luteus (Gram-positive bacterium), Proteus mirabilis (Gram-negative bacterium), Penicillium chrysogenum and Aspergillus niger (fungi) with MIC values of 0.31±0.06, 0.52±0.10, 0.20±0.50 and 0.26±0.52 mg/mL, respectively.
Thirty-three compounds were characterized and identified by GC-MS, comprising 92.6% of the total oil. The identified compounds are listed in Table 1 in elution order from the TG-5 column, along with the percentage composition of each component and its retention index. The major constituents of the oil were β-pinene (28.4%), Z-anethole (22.1%), methyl chavicol (12.0%) and Eanethole (8.1%).
The present finding is contrary to the previously reported constituents of the essential oil of F. elephantum. The earlier reports showed methyl chavicol [4] [5] [6] [7] and thymol [7] as the major constituents. The presence of methyl chavicol and other phenyl derivatives have been reported in high percentage [4, 6, 7] from the northern part of India, while these compounds are present in low amounts in the oils from the southern part. This quantitative and qualitative divergence may be due to the geographical, climatic and soil conditions in the southern part of India, which in turn may affect the composition and other secondary metabolites of the plant. However, marker compounds like methyl chavicol and Z-anethole are present in remarkable amounts.
The in vitro antimicrobial activity of the essential oil is shown in Table 2 . The minimum inhibitory concentration (MIC) values obtained showed that the oil was more active against the tested fungi. The fungus Penicillium chrysogenum seemed sensitive to the essential oil, with a MIC of 0.20±0.50 mg/mL, followed by Aspergillus niger, A. fumigatus and Candida albicans, with MIC of 0.26±0.52, 0.41±0.10, and 0.41±0.83 mg/mL, respectively. The oil was active against Gram-positive bacteria like M. luteus with a MIC of 0.31±0.06 mg/mL. The other Gram-positive bacteria, Micrococcus flavus, Staphylococcus aureus and Bacillus subtilis, were found to be less affected with MICs of 0.51±0.13, 0.83±0.20 and 0.93±0.15 mg/mL, respectively. The bacterium Streptococcus faecalis was also found to be less affected (1.29±0.56 mg/mL).
The oil was found to be effective against Proteus mirabilis (Gram-negative), with a MIC of 0.52±0.10 mg/mL while NPC Natural Product Communications 2011 Vol. 6 No. 1 141 -143 *a=Retention index relative to C 8 -C 28 n-alkanes on TG-5 column, b=MS (GC/MS), t=trace (<0.01%) the other tested Gram-negative bacteria were found to be resistant ( Table 2) . It is interesting to point out that the antibacterial properties were more pronounced against Gram-positive bacteria [8] . Resistance of Gram-negative bacteria to essential oils has been ascribed to their hydrophilic outer membrane, which can block the penetration of hydrophobic compounds into the target cell membrane [9] . In traditional medicine, the oil derived from crushed leaves of F. elephantum is applied to treat itch [3] .
Concerning the antifungal activity, these results support the traditional use of the leaf oil of this plant for the treatment of itch, suggesting anti-dermatophytic properties of the oil. 
Isolation of essential oil:
The fresh plant material (1 kg) was steam distilled for 3 h using a copper still fitted with spiral glass condensers and extracted with n-hexane and dichloromethane. The organic phase was dried over anhydrous sodium sulfate and the solvent removed by distillation using a thin film rotary vacuum evaporator at 25-30 o C. The oil yield was 0.2% (v/w).
Analysis of the essential oil:
The oil was analyzed using a Varian 450 (CP Sil 8-CB, 30 m x 0.25 mm i.d.,) Gas Chromatograph. The column temperature was programmed from 60-220 o C at 3 o C using N 2 as carrier gas. The injector temperature was 230 o C and detector (FID) temperature 240 o C. GC-MS utilized a Thermo Scientific Trace Ultra GC interfaced with a Thermo Scientific ITQ 1100 Mass Spectrometer fitted with a TG-5 (Thermo Scientific) fused silica capillary column (30 m x 0.25 mm; 0.25 μm film thickness). The column temperature range was 60-220 o C at 3 o C /min using helium as carrier gas at 1.0 mL/min. The injector temperature was 230 o C, and the injection size 0.1 μL in n-hexane, with a split ratio of 1:50. MS were taken at 70 eV with a mass range of m/z 40-450.
Identification of the components:
Each oil component was identified on the basis of its retention index, from MS library searches using the NIST and Wiley GC-MS databases, and by comparison with literature mass spectral data [10] .
Antimicrobial activity:
The in vitro antimicrobial activity of the essential oil of F. elephantum was evaluated by the tube dilution method and represented as MIC.
Microbial strains:
The microorganisms screened for antimicrobial activity were obtained from the National Collection of Industrial Microorganisms (NCIM), National
